The amount of precipitation received and the proportion that enters the soil are primary factors in range herbage production in the Great Plains. Important factors influencing the amount of water entering the soil for plant use are soil properties, plant characteristics and climate.
During the summer months, high intensity rainstorms of short duration frequently occur in the plains. Rangelands with adequate cover of both living and dead plant material can absorb more water than rangelands with poor cover (Rauzi,. 1960 ). Dunford (1954) ) working in Colorado, found that runoff from bunchgrass plots during the months of June through September was influenced by variation in cover treatment. Duley and Domingo (1949) found that clipping the grass at ground level and removing all mulch material reduced water intake. By proper management of rangelands, runoff and erosion can be significantly reduced, but even with good vegetal cover, some runoff may occur during high intensity storms.
During July 1961, water intake studies were conducted on native rangeland at the Northern Great Plains Field Station, Mandan, North Dakota, with a mobile infiltrometer (Figure 1 ). to determine the effect of fertilization and simulated grazing on water intake.
Study Area
The dominant grass species on the plots included blue grama a grasslike plant. A few forbs were present in the vegetative cover.
The soil of the experimental area (Bainville silt loam) had a dark, grayish-brown surface 3 to 10 inches deep, underlain by a light brown to brown horizon to a depth of 10 to 18 inches. The subsoil below 18 inches was grayish white and highly calcareous. The plots were located on a north-facing slope of 10 percent.
Materials and Methods
The following six treatments were established on native range in the spring of 1958.
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2.
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5.
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No 126 an attempt to simulate grazing during the season by mowing when the vegetation attained a growth of 3 inches. All other plots were harvested once at the end of the season in an attempt to simulate deferred grazing. The harvesting was performed each year (1958 to 1961) in midAugust after the majority of the grass growth had been made, but yields were not recorded.
Simulated rainfall was applied with a mobile infiltrometer to a circular area of approximately 13 square feet on four selected areas on each of the six plots. The test plot for water measurement was two feet square and located in the center of the area receiving rainfall. With this arrangement, the test plot was relatively free from the influence of lateral water movement. Water intake was measured as the difference between applied rainfall and measured runoff. Surface storage, in microdepressions, and interception of rainfall by vegetation and mulch material were included in the measured intake, but these were important only in the first 15 minutes of the one-hour simulated rainfall.
Water-intake rates for the first 30-minute period are not discussed but are presented for comparison. Field RAUZI AND SMIKA experience has shown that water intake during the second 30-minute period is a more reliable measure, since interception and surface detention are usually satisfied in the first 15 to 30 minutes of the test.
All standing vegetation and mulch material in the test plots were clipped at ground level, one to two days after the water intake test, and air-dried weights determined. Vegetation was separated into mid-grass, shortgrass, sedges, for b s , and mulch material. Vegetal composition was determined by separation of the air-dried harvested herbage.
Soil samples for moisture determination of the O-6 and 6-12-inch soil depth were taken near each test plot to determine the percentage soil moisture at the time of test. The amount of moisture present in each sample was determined gravimetrically.
Data were analyzed by the analysis-of-variance method. The means of the significant variables were further compared with Duncan's Multi-Range Comparison Test at the 0.05 level of probability.
Results and Discussion
Vegetation
The fall-clipped treatments where one-half of the herbage was returned (nos. 1 and 4) gave the highest yields of herbage and mulch for both the nonfertilized and fertilized plots ( Table 1 ). The lowest yields were obtained for the frequently clipped treatments where no herbage was returned (nos. 3 and 6). The yields of the fallclipped treatments with all herbage removed were less than where one-half of the herbage was returned, but the differences were not significant at the 0.05 level. The yields of the fallclipped treatments with all herbage removed were significantly higher than the yields of the clipped-often plots. Yields of the fall-clipped plots where one-half of the herbage was returned was significantly different from the clipped-often plots for both fertilized and nonfertilized treatments.
The kinds and amounts of vegetation, including mulch on the plots varied with treatment as shown in Table 2 . Plots receiving nitrogen and harvested at the end of the season had more of the midgrasses present than any of the other plots. Significant differences at the 0.05 level were obtained for the amount of midgrasses present on the different treatments, but there was no significant difference in amount of blue grama grass between treatments.
The vegetative composition of the plots receiving annual applications of nitrogen showed a marked change. There was an increase of midgrasses for the fall clipping treatments due to fertilization and a decrease of blue grama and threadleaf sedge. The periodically harvested plots (3 and 6)) regardless of nitrogen application, decreased in amount of midgrasses and increased in blue grama and threadleaf sedge when compared with the other plots. The increase in blue grama would be expected on these treatments as it increases with close use.
Waler Infake
Differences in the rate of water intake were associated with differences in amount of vegetation, including mulch resulting from the various treatments as shown in Table 1 . During the second 30-minute period of the one-hour test, water intake rates on the fertilized plots varied from 1.58 inches per hour of treatment number 6 to 2.58 inches per hour for treatment number 5. The difference in rate of water intake on nonfertilized plots with these same harvesting treatments (2 and 3) was 0.15 inch per hour. Difference in water intake, during the second 30-minute period, between the clipped-often plots and those having half of the harvested herbage returned was 0.70 inch per hour for the plots receiving nitrogen fertilizer and 0.61 inch per hour for the nonfertilized plots.
A higher average water intake rate was obtained on the plots harvested in the fall with onehalf of the herbage returned to the plots than when the grass was periodically harvested with no herbage returned. There were no significant differences in rate of water intake between plots harvested in the fall with onehalf of the herbage returned and plots harvested in the fall with no herbage returned. There was no consistent influence of nitrogen application on water intake.
Soil moisture varied somewhat among treatments, but was not significantly different.
There was no apparent influence of initial moisture content on water intake. Soil moisture was determined near each test plot at the beginning of the water intake test. Percentage soil moisture for the 0 to 6 and 6 to 12 inch depth averaged 25 and 17 percent respectively.
Correlation coefficients were determined for the air-dried plant separation to determine what relation exists between the various components of the vegetal cover and water intake rates during the second 30-minute period of the one-hour test (Table 3) .
The correlation between rate of water intake and the amount of blue grama and threadleaf sedge was practically nil, whereas, a slightly better correlation existed for the other vegetal components. The correlations shown for the vegetal components other than blue grama and threadleaf sedge although statistically significant account for a very small part of the variation in water intake rate. Water intake rates were more closely associated with the amount of midgrasses present than with the amount of blue grama or threadleaf sedge, but the best association was between the total herbage and water intake.
Summary
Water intake studies were conducted at the Northern Great Plains Field Station, Mandan, North Dakota, during July 1961. Native rangeland was treated with three different harvesting conditions for a four-year period Greater water intake rates were obtained where the herbage was clipped in the fall compared with frequent clippings throughout the season. There was no consistent decrease in water intake due to complete removal of the herbage with fall clipping compared with leaving one-half of the herbage. There was no consistent influence of nitrogen fertilization on water intake. Water intake rates during the second 30-minute period of the one-hour test were more closely correlated with total herbage and amount of midgrasses than with the amount of blue grama or threadleaf sedge. Midgrasses increased and blue grama decreased on plots receiving nitrogen and harvested in the fall.
